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We claim: 



1. A method for identifying a thermostable 
polymelase having altered fidelity, comprising generating 
a randck population of polymerase mutants by mutating at 
least o|e amino acid residue of a thermostable polymerase 
and screening said population for one or more active 
polymerase mutants by genetic selection. 



^3 



amino acic 
10 mutated. 



residues 



The method of claim 1, wherein two or more 
f said thermostable polymerase are 



m 
43 



determininc 



mutated afnino. 
15 nearly iitfnul 



The met^iod of claim 1, further comprising 
fidelity of said active polymerase mutant, 

The^^&fte-fetipd of claim 1, wherein said 

reslfiue is adjacent to an immutable or 
resid/e . 



1?^ 



method of claim 4, wherein said 
mutated amino^ci'^ residue is immediately adjacent to an 
immutable or nearlV immutable residue. 



20 mutated amino ac 



6. The rftethod of claim 1, wherein said 
;id resic 



Ldue is in an 0-helix of a 



thermostable polymerase . 

\ 

7. The methbd of claim 4, wherein said 
mutated amino acid residue is adjacent to an amino acid 
residue corresponding to^Arg659, Lys663, Phe667 or Tyr671 
25 in Taq DNA polymerase. 



8. The method vpf claim 7, wherein said 
thermostable polymerase is| Tag DNA polymerase. 
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^9. A method for identifying a thermostable 
polymeras^ having altered fidelity, comprising generating 
a random population of polymerase mutants by mutating at 
least one amino acid residue in an active site 0-helix of 
a thermostable polymerase and screening said population 
for one or more active polymerase mutants - 

10 i\ The method of claim 9, wherein two or more 
amino acid re'^idues of said thermostable polymerase is 
mutated - 

11. the method of claim 9, further comprising 
determining a firielity of said active polymerase mutant. 



12. Thl 
mutated amino acidiJ residue 
nearly immutable/ re\sidue , 



of claim 9, wherein said 
is adjacent to an immutable or 



13. 

mutated amino 
immutable or 



The mg 
^acid r^kidue i( 
.early immutc 



:laim 12, wherein said 
immediately adjacent to an 
residue . 



14. ^he metliod of claim 12, wherein said one 
or more amino acid residues is adjacent to an amino acid 
residue corresponding to\Arg559, Lys663, Phe667 or Tyr671 
in Tag DNA polymerase. 

15. The method bf claim 14, wherein said 
thermostable polymerase is ITag DNA polymerase. 



16. An isolated tViermostable polymerase mutant 
having altered fidelity, whenein said mutant comprises 
one or more mutated amino aciV residues in the active 
site 0-helix of a thermostabld polymerase. 
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VlV . The polymerase mutant of claim 15, wherein 
said polymerase is Taq DNA polymerase. 

18V The/^lymerase mutant of claim 15, wherein 
said mutated \amicu5 ayid residue is adjacent to an 
5 immutable or i^^arly /immutable residue. 

19./ 'Ih^^^'^^lyrnerase mutant of claim 18, wherein 
said mutated /art^ii^o acior residue is immediately adjacent 
to an immuta5)le o^ i^^rly immutable residue. 



20. Vrhe Polymerase mutant of claim 18, wherein 
10 said mutated amino aV;id residue is adjacent to an amino 
acid residue correspOTiding to Arg659, Lys663, Phe667 or 
Tyr671 in Taq DNA polwaerase. 



21. The polymerase mutant /of claim 20, wherein 
said polymerase is Taq DNA polymerai 



15 22. The polymerase mutatit of claim 17, wherein 

said polymerase mutant is a high /fidelity mutant. 
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23. The polymerase mutant of claim 22, wherein 



said polymerase mutant compr 
substitutions selected fr 
Phe567Leu; Asn665Asp; A^66^II 
Arg650Tyr ; Arg560Ser 



Gly6( 
and 



s one or more amino acid 
group consisting of 
e; Ile665Leu; Leu670Val; 
g; ArgSSOLys; Gly668Ser; 
laSSlSer and 



i6S5As 



Gly558Gln; Thr554Il 

Val669Leu; Ala661Gl\\^ ^J^655Thr , and Phe657Leu; and 
Thr564Pro, IleSSSVal and Asn655Tyr. 



25 24. The polymerase mutant of claim 17, wherein 

said polymerase mutant is a low fidelity mutant. 



25. The polymerase mutant ht claim 24, wherein 
said polymerase mutant comprises subystitution of one or 
more amino acids selected from the y^roup consisting of 
Ala661, Thr664, Asn656 and Leu670.. 



26. The polymerase mutfant of claim 25, wherein 
said polymerase mutant comprises one or more amino acid 
substitutions selected from th^ group consisting of 
Ala661Glu; Ala661Pro; Thr664Prfb; Thr664Asn; Thr664Arg; 
Asn666Val; Thr664Pro and Vaieigile; Arg660Pro and 
Leu670Thr; Arg660Trp and Thrj&6.4iTyTrSUa662Gly and 
Thr664Asn; Ala661Gly and^Asn666Ile; jy!fa661Pro and 
Asn666Ile; and Ala66j,^er, 3fla662Glyy Thr664Ser and 
Asn556Ile. 




27. /An isolated/nucleic acid molecule encoding 
a polymerase mutant havi/ng hign fidelity, comprising a 
nucleotide seckience^^-^cpding sijfbstantially an amino acid 
sequence of Tag DNA polymerase is^comprlslng one or more 



amino acid substitutions selected from the group 
consisting of Phe667L4u; Asn666Asp; Asn665Ile; Ile665Leu; 
Leu670Val; Arg560Tyr/ Arg660Ser; Gly668Arg; Arg660Lys; 
Gly668Ser; Gly668Glri; Thr664Ile and Asn666Asp; Ala661Ser 
and Val669Leu; Ala6^61Glu, Ile665Thr, and Phe667Leu; and 
Thr664Pro, Ile665V4l and* Asn665Tyr . 



28 . An isolated nucleic acid molecule encoding 
a polymerase mutant having low fidelity, comprising a 
nucleotide sequence encoding substantially an amino acid 
sequence of Taq DNA polymerase I comprising substitution 
of one or more/ amino acids selected from the group 
consisting of/Ala561, Thr554, Asn666 and Leu670. 



29. The nucleic acid molecu/Le of claim 28, 
wherein said polymerase mutant comprises one or more 
amino acid substitutions selected frdm the group 
consisting of Ala661Glu; Ala661Pro; A'hr664Pro; Thr664Asn; 
Thr664Arg; Asn666Val; Thr664Pro and/ Val669Ile; Arg660Pro 
and Leu670Thr; Arg660Trp and Thr664Lys; Ala662Gly and 
Thr664Asn; Ala661Gly and Asn666Ilqr; Ala661Pro and 
Asn666Ile; and Ala661Ser, Ala662G/Ly, Thr564Ser and 
Asn66611e . 
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A method for id^tifying one or more 



mutations in a gene, comprising amplifying said gene 
using a high fidelity polymerase mutant undejr conditions 
which allow polymerase ^h'ain /xeaction amplification. 



31. A m^%hod for /identifying one or more 

.ng a^pliffying said gene 
using the high /Eidelitv poiym^xase n^dtant of claim 22 



mutations in a g 



under conditio 
amplification . 




w polymeiase chain reaction 



32. The metho'd of claim 30, wherein said gene 
is amplified by exposing the strands of said gene to 
repeated cycles of denaturing, annealing and elongation 
to produce an amplified product. 



33. The method of claim 32, further comprising 
determining the presence or absence of one or more 
mutations in the seq/ience of said gene. 



34. The /hiethod of claim 30, wherein said 
polymerase mutant comprises one or more amino acid 
substitutions selected from the group consisting of 
Phe667Leu; Asn666Asp; Asn666Ile; Ile665Leu; Leu670Val; 
Arg660Tyr; ArgGSOSer; Gly668Arg; Arg660Lys; Gly668Ser; 
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Gly668Gln; Thr564Ile and Asn666Asp; Ala^SeiSer and 
Val559Leu; Ala661Glu, Ile665Thr, and ^he667Leu; and 
Thr664Pro, Ile665Val and Asn666Tyr. j 

35, A method for accurat/ely copying repetitive 



5 nucleotide sequences, compr 



ising 



g ^mplifying said 



repetitive nucleotide sequence u^ing a high fidelity 
polymerase mutant . 



36. The method of {claim 35, wherein said 

repetitive nucleotide sequence is in a gene. 

10 37. The method ^f_ clai-m-^5 , wherein said 

repetitive nucleotide^seqiience is in ^ microsatellite 
between genes. 



45 



38y^ A method^ f o^r^ac^urately copying repetitive 

nucleotide /sequences , /compr is/ing amplifying said 

/ / ^ / 

15 repetitive/ nucleotidej/sequeryce using said high fidelity 

polymeraseXpiutant^f/ claim 22. 
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mu 



39. A method for det^nalni-nrg an inherited 

/ 

tation, compri^ang amplifying a gene using a high 



fidelity polymerase mutant. 

/ " 

AO , // A method for diagnosing a genetic diafease, 
comprising correlating the inherited mutation deterrijined 
in claim 39/with said genetic disease. 




41. A method for diagnosing a genetic disease, 
comprisii^Lg amplifying a gene using a high fidelity 
25 polymera^se mutant. 



42. A method for diagnosing a /genetic disease, 
comprising amplifying a gene using said/high fidelity 
polymerase mutant of claim 22. 

43. The method of claim 4l/, wherein said 
genetic disease comprises mutations /in microsatellite or 
repetitive DNA. 

44. The method of cla/m 43, wherein said 
genetic disease is cancer. 



45. A method for d^etermining the prognosis of 
a genetic disease, comprisii 
claim 41. 



46. 




inplrjrf^i^TLg said gene in 



The^method of 

polymerase mutanx comprises /Jne or more amino acid 

id /frox\ 
/ J 

Phe667Leu; ;/sn666Asp; />sn^66Ile; Ile665Leu; Leu670Val; 



substitutions /s el ecte 



Arg660Tyr ; 
Gly658Gln; 




aim 41, wherein said 
or more amino acid 
the group consisting of 



/ Glyte68Arg 



Arg:6'60Lys ; Gly668Ser; 
Asp; Ala661Ser and 



lie'' and Asri 

Val669Leu; Ala661Gl;U, Ile665Thr, and Phe667Leu; and 
Thr664Pro, Ile665Val and Asn666Tyr. 



47. A /method for randomly mutagenizing a gene 
comprising ampli^fying said gene using a low fidelity 
polymerase mutant - 



/ 



/ 



4 8./ A method for randomly mutagenizing a gene 
comprising amplifying said gene using said low fidelity 
polymerase mutant of claim 24 . 



49. The method of claim 48, w>^ein said 
polymerase mutant comprises substitut^n of one or more 
amino acid residues selected from tile group consisting c 
Ala661, Thr664, Asn666 and Leu61Q\ 



50. The m^ 
polymerase mutan;fe<^ compri 
substitution 
Ala661Glu; A 
Asn666Val; Thr56 



im 49, wherein said 
ne or more amino acid 
the group consisting of 
Thr664\Pro; Thr664Asn; Thr664Arg; 

g'SeOPro and 



:om I 



and Val( 



Leu670Thr; Arg^OTrp and Thr664Lys; Ala662Gly and 
Thr664Asn; A^661Gly and Asn666Ile; Ala661Pro and 
Asn666Ile;/and Ala661Ser, Ala662Gly, Thr664Ser and 
Asn666Il( 



